Introduction 18
Many public and private enterprises globally regard corruption in Infrastructure Procurement (IP) as an 19 inescapable fact of life. This is not uncommon in the developing countries as corruption adversely 20 influences the day-to-day modus operandi of the procurement of infrastructure projects, goods, and 21 services. Corruption in this context refers to the abuse of position, regulatory, legal or political leverage 22 to extract extra costs allocated to the procurement of infrastructure projects (Le et al., 2014) . In this 23 event, the project financier or developer may never recoup the loss incurred, and the perpetrators mostly 24 deny their involvement thereof (Wang et al. 1999; Shan et al., 2016) . According to the World Bank, 25 corruption has been one of the utmost barriers to socioeconomic development which does not only 26 result in misappropriation of resources but also, loss of lives and properties (Lewis 2003) . Corruption 27 destabilizes development by weakening the economic foundations of institutions and distorting the rule 28 of law (Tabish and Jha 2011) . In infrastructure projects, some of the widely identified adverse effects 29 of corruption include the execution of sub-standard construction works and the distortion of the entire 30 procurement process. This is often due to the criticality, fragility, and vulnerability of the entire 31 procurement process to corrupt behaviours (Le et al. 2014 ). Bower (2003) also indicated that a 32 construction project is an intricate process organized through different links and integrates the interests 33 effect on project management. The susceptibility of any procurement phase to corruption exposes an
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dissatisfaction to the client (Laedre et al. 2006 ). Even though studies have shown that the wrong choice 87 a procurement system for a project may cause a serious adverse effect on the project, another adverse 88 situation that hinders the success of efficient delivery of a project is corruption at any stage of the 89 procurement process. The procurement method selected for a specific project will, therefore, have a 90 direct influence on the stipulated project objectives and also the level of integration that will exist among 91 the project team members. Other influencing variables include the nature of the project, client's 92 resources, the ability to make changes and other external factors such as potential changes in interest 93 rates, changes in legislation and so on. The systems of procurement that are frequently mentioned and 94 adopted include fixed price contracting (lump sum contracting), design and construct, construction 95 management, on-call contracting, guaranteed maximum price, full-cost reimbursable, total package 96 options, partnering, public-private partnerships (PPP), performance-based contracting, and force 97
account (Ruparathna and Hewage 2013). 98
Whereas procurement systems outline the possible organizational structures for carrying out 99 procurement, procurement procedures and policies provide the premises for selecting a suitable 100 contractor to support or carry out the ideal and chosen procurement system. The policies are usually 101 shaped by client organization values (ISO 2008) . Procurement policies can be categorized into three 102 main constructs, according to Touran et al. (2008) . They are value-based procurement, qualification-103 based procurement and low bid procurement. While the primary causes of procurement issues are 104 attributed to low-bid procurement, procurement units are consequently pursuing value-based and 105 qualification-based procurement policies. Governments, usually aim to achieve the best value or value 106 for money (Langdon and Everest, 2004 ; European Commission, 2011). However, due to corruption, 107 this objective is normally difficult to achieve, although this argument cannot be generalized. Value for 108 money in IP refers to the realization of the best and ideal amalgamation quality and full life cost to 109 achieve demands or needs of the customer. The different types of procurement procedures with their 110 respective descriptions are illustrated in figure 1. Detailed notes on most of the procedures captured in 111 Figure 1 can be found in the references provided (i.e., ISO 2008; Ruparathna and Hewage, 2013 to guide the selection of relevant papers for the review. A two-117 stage method, which includes targeted journal search and a desktop search, was used to identify and 118 select the relevant reviewed documents. This method was also used in previous similar review studies 119 (Chan and Owusu, 2017) . This two-stage method is described below. Virtual Library. These VLs were directly consulted together with their search engines to retrieve the 143 initial required papers. The following keywords were used in all the search engines to retrieve the initial 144 papers, "corruption, infrastructure, procurement, and construction." The keywords were limited to these 145 four to identify only the papers discussing the topic under review. At the end of the first search, the 146 relevant publications retrieved included: JCEM(41), ECAM(10), IJPM(34), CME(38), JME(24), 147 BRI(19), AIC(1), and PICE-CE(3). However, the following journals recorded no paper on the subject 148 matter: JCP, CIT, CEN, and AAC. After retrieving all the papers at the end of the initial search, a 149 rigorous visual examination which consisted of a deep reading of all the papers was conducted to select 150 the valid papers relevant for this review. Therefore, at the end of the visual examination, the valid papers 151 that passed for the review are JCEM(6), ECAM(2), IJPM(4), CME(7), JME(3), BRI(2), AIC(0), and 152
PICE-CE(3) summing up to 27 papers. 153 154

Stage 2 -Secondary Desktop Search 155
After retrieving the valid papers in stage, one using Chau's (1997) rankings, the authors noticed that 156 other recent potential journals had not been captured in Chau's (1997) list. This propelled the 157 commencement of a desktop search using Scopus database. In this case, relevant papers explicating the 158 subject matter could be identified and selected. This approach has been adopted by Darko and Chan 159 (2016) and Hong et al. (2014) . Analogous to the search approach used in stage one, the following 160 keywords "corruption, procurement, infrastructure, construction, and engineering" were searched in the 161
Title/ Abstract and Keyword field. A total of 53 papers were retrieved initial after the first search from 162 various journals. However, the journals that were already identified in stage one were discarded. Again, 163
another deep visual examination of the retrieved papers was conducted to discard any paper that did not 164 cover the topic for the review. At the end of the desktops search 21 new and relevant papers including 165 six from LME, four from Journal of Professional Issues in Engineering Education and Practice 166 (JPIEEP)were retrieved and 11 from other potential journals were added to the final papers from stage 167 1. In all 48 Papers were regarded valid for the review.
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Results and Discussions 169
After the identification of the 48 relevant publications, content analysis was employed to explicate the 170 findings of this study. Thus, thorough readings were conducted on all the papers to establish the most 171 discussed themes on the subject matter. Four main themes that had dominated the papers selected for 172 this review were identified. They include causes of corruption, variants or forms of corruption, anti-173 corruption measures and their associated barriers. 174 175
Causal Mappings with Corruption 176
To create or develop strategic and effective anti-corruption measures, there is the need to determine the 177 causal factors or instigators behind the identified corrupt act (Chan and Owusu, 2017). As indicated 178 earlier, corruption does not just happen in a vacuum, it transpires as a result of certain causal factors. 179
Causes of corruption simply refer to the factors that give rise or triggers the incidence of corruption. as the breeding grounds for corruption to flourish. They include discretionary powers; economic rents 187 and weak institutions. Also, other events such as humanitarian emergencies which may include putting 188 up infrastructural projects for deprived or underdeveloped communities or countries also creates room 189 for corruption to thrive (Saharan 2015) . For example, in an emergency, the provision of services and 190 amenities such as electricity, public transport, water, gas, restoration of infrastructure and others are 191 often provided or done in haste which may lead to syphoning of funds (Saharan 2015) . 192
Other causes include: excessive greed, low salaries, lack of supervisory skills, the belief among 193 supervisory staff that the payment to the contractors is insufficient for them to make a profit (Danert et after the contract is awarded. The authors emphatically pointed out that it is at this stage that the 233 purchaser or the contractor fails to enforce suitable and stipulated standards of the contract objectives. 234
For example, the failure to enforce quality and performance standards; the ability of the contractor to 235 sidetrack delivered goods meant for a project; resell or divert the project's resources for personal use; 236 request for other private rewards or benefits such as trips, gifts, and many others. The authors also 237 reported that if a bidding procedure is less transparent, there is a higher risk for the bid to be rigged. 
Anti-Corruption Measures (ACMs) and associated Barriers in IP 247
After identifying the forms and causal factors of corruption in IP, the third theme that was captured in 248 most of the papers was ACM. An ACM simply refers to any effective strategy or framework aimed at 249 designed surety system reinforces transparency and restricts the opportunities for corrupt behaviour, 284 while a poorly designed surety system can foster corruption. All these and more have been identified 285 either empirically or theoretically by various researchers with how they can be implemented or adopted 286 and applied to mitigate corrupt practices. 287
On the contrary, whiles great efforts are constantly devoted to the development of new and 288 innovative ACMs and frameworks to help mitigate corrupt practices in IP, there are other factors 289 different from the causal measure, that hinder the full effectiveness of ACMs. These factors attack 290
ACMs either by hampering the adoption of the measures of the effective applicative thereof. As an 291 emerging thematic area that has not been deeply explored yet, one of the early works on this construct 292 was reported by Bowen et al. (2012) . The authors highlighted the barriers that affect the effective 293 reporting of corrupt practices in the South African construction industry. These identified barriers make 294 it difficult to achieve the full potencies of ACMs. Some of the identified barriers include the fear of 295 being marginalized, fear of being caught reporting, social or occupational stigma and rejection, 296 bureaucratic process of reporting corrupt cases, lack of independence, fear of victimization, 297 inappropriate internal institutional coordination / interagency relations, the perception of no better end 298 result, distrust in system, inadequate staffing, lack of understanding and knowledge of rights within a 299 contractual environment, difficulty in providing concrete evidence among others were reported in the 300 study of Bowen et al., (2012) into the measures that serve as hindrances to the effective application of anti-corruption measures in 327 different contexts since these barriers may be context-specific. This direction is deemed important 328 because, in some instances, apropos measures can be put in place to check corrupt practices, however, 329 due to some internal or external constraints, the measures set may be ineffective. However, the 330 ineffectiveness may not be attributed to the actual measures per se but rather the constraint forces that 331 have not been explored. It is therefore very keen and vital that a direction is taken to explore and address 332 these constraint forces. 333
Moreover, exploring the relationships between the major constructs of both corruption and IP 334 is very vital for the future of procurement practice. For instance, there is a need for research to be 335 conducted to draw the relationship on how the major constructs under corruption namely causes, forms, 336 risk indicators, anti-corruption measures (ACMs) and barriers to effective adoption and application of 337
ACMs influence or affect the systems, policies, procedures and the processes involved in IP. 338
Investigating the causal correlations empirically will help reveal the pressing variables of the various 339 constructs of corruption and their causal effects on the various categories of IP and how strategic 340 measures or frameworks can be drawn to deal with this menace in IP. This will also help influence and 341 inform clients, project financiers or managers on the best system and procedure to adopt for a specific 342 project. For example, a research study can be conducted to investigate the most insistent causes and 343 forms of corruption in any of the procurement system, say guaranteed maximum price or public-private 344 partnership taking into consideration effective measures to check any impending or forecasted barriers 345 to the effective application of ACM. The findings will help develop the best strategic and 346 comprehensive measures or framework to adopt to mitigate or help check corruption in these mentioned 347 systems. The findings will also go a long way to influence the choice of the best system in terms and 348 procedures to consider or adopt regarding clean procurement. Other interesting findings may crop up 349 that will help the future of IP practice. 350
Lastly, another interesting observation made is attributed to the disparities regarding However, the etymology and contextual underpinnings of these two terms need to be defined 362 in order to explicitly draw the disparities and relationships between these two. This is as well 363 recommended for further discussions.
365
Conclusions
366
This study sought to explore the various constructs captured under the subject matter of corruption in 367 the context of infrastructure procurement. Following the works on the subject matter conducted in this 368 area in these past years, there has been a significant increase in the body of knowledge on this subject 369 matter. With the achievements of such enormous progress, a gap in the unified view of these constructs 370 and the systematic review of the relevant literature regarding the constructs and their effects on IP 371 practices which are vital for future endeavour remained unexplored. This reason triggered the direction 372 and the aim for conducting this review study. After a systematic and a comprehensive search for 373 publications on the topic was conducted, 48 relevant articles were retrieved and formed the foundation 374 for further analysis. The review revealed the prevalent thematic areas of corruption explored in IP. They 375 included forms, causal mappings, and the risk indicators, the ACMs developed so far and the barriers 376 that impede the effective adoption and application of these measures in IP. Also, the constructs 377 identified under IP included the systems, processes, policies, and procedures. Each of the corruption 378 constructs is composed of individual variables that affect the IP constructs directly or indirectly. 379
Examining the identified constructs was conducted using the content analysis technique, and directions 380 for future research such as the investigation of the causal correlations among the constructs were
